Astrocytic reaction after graded spinal cord compression in rats: immunohistochemical studies on glial fibrillary acidic protein and vimentin.
The relation between the degree of spinal cord compression and the extent of early posttraumatic reaction of astrocytes was investigated in rats using the blocking-weight technique to induce a spinal cord compression at the level of the Th8-9. Immunohistochemistry was used to detect changes in the expression of glial fibrillary acidic protein (GFAP) and vimentin up to 24 h after injury. A mild compression, which did not cause any measurable neurological deterioration, induced a mild increase of GFAP immunoreactivity at 4 h and a more marked and widespread immunoreactivity at 24 h. The greatest increase of GFAP immunoreactive astrocytes occurred in rats with moderate compression of the cord causing reversible paraparesis and in animals with severe compression leading to paraplegia. The increase of GFAP immunoreactivity was present already 4 h after injury in virtually all the segments investigated (Th5-6-Th11-12) and was most marked at 24 h. Vimentin immunoreactivity of control rats was present in the ependymal cells of the central canal, the leptomeninges, and walls of a few intramedullary vessels. Occasional astrocytes were stained. In rats surviving 24 h after moderate and severe compression vimentin immunoreactivity was increased in the walls of intramedullary blood vessels including capillaries of one rostral and one caudal segment. Many macrophages with immunoreactivity appeared and occasional glial cells with astrocyte shape were stained. This investigation shows that within 24 h after compression of the spinal cord a widespread astrocyte reaction occurs. Even a mild compression that does not produce any signs of motor dysfunction can induce widespread astrocyte alterations in the spinal cord. This astrocyte response is more marked in rats with more severe compression leading to more pronounced neurological deterioration. The increase in vimentin immunoreactivity of blood vessels is more localized and occurs in moderate and severe compression of the cord.